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Abstract
Recent electron spin resonance (ESR) experiments in the heavy-fermion metal YbRh2Si2 are discussed. A new
approach is proposed for explanation of the ﬁrst observation of ESR of a Kondo ion in a dense Kondo lattice system.
Exchange interactions between the subsystems of the localized Yb3+ magnetic moments and itinerant electrons have
been analyzed under conditions of their collective motion. Expressions for the effective ESR linewidth and g-factor with
regard to the electron bottleneck and Kondo effect are obtained. The theoretical ﬁts explain the experimental ESR data
quite well.
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A simple single-ion Kondo scenario (see, for e.g.
Ref. [1]) fails to join the magnetic and transport
properties of the dense heavy-fermion (HF) metal
YbRh2Si2 and to explain the recent observation of
electron spin resonance (ESR) [2,3] in this
compound exhibiting the properties of a so-called
non-Fermi liquid behavior [4]. As a rule, the
observation of ESR in concentrated HF com-
pounds is hampered because of a strong ESR line
broadening [5]. However, the strongly anisotropic
ESR spectrum (ESR linewidth DH200G at
4.2K) ascribed to the Yb3+-ions (4f13, J ¼ 7
2
has
been detected in YbRh2Si2 single crystals below
25K. The detailed analysis of the experimental
data for the temperature dependence of the
effective g-factor and ESR linewidth [2,6] leads
to a conclusion that the anomalous reduction of
the relaxation rate of the ytterbium spins in
YbRh2Si2 can be understood in terms of the
exchange interactions between the subsystems of
the localized Yb magnetic moments and conduc-
tion electrons under conditions of their collective
motion. For a subsystem of the conduction
electrons in an external magnetic ﬁeld, the s–d(f)
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